Project Advance Chemistry 106 Sample Questions

on Material in General Chemistry, Brown, LeMay, and Bursten

Chapter 13. Solutions
1. Calculate the molar concentration of sodium chloride in a solution prepared by dissolving 454 g NaCl in water and diluting to 2.0 L. 
(a) 0.227 M

(b) 7.77 M
(c) 3.88 M
(d) 0.0644 M
(e) 2.27 M
2. Calculate the molar concentration of chloride ions in a solution prepared by dissolving 454 g CaCl2 in water and diluting to 500 mL. 
(a) 8.18 M
(b) 16.4 M

(c) 4.10 M
(d) 1.82 M
(e) 24.5 M
3. Commercial nitric acid, 71% HNO3 is usually sold in 3.18 kg amounts. The density of this solution is 1.42 gmL-1. If the volume is 2.24 L, calculate the molarity of the solution. 
(a) 35 M
(b) 16 M
(c) 23 M
(d) 32 M

(e) 11 M

4. When the mole fraction of solute is 1, there is 
(a) a 1:1 ratio of solute to solvent.

(b) no solute present.

(c) only solute present.

(d) only solvent present.

(e) 1 mole of solute and 99 moles of solvent.


5. The mole fraction of methanol CH3OH, xmethanol in a mixture of equal masses of methanol and water is 
(a) 0.641  
(b) 0.359

(c) 0.500
(d) 1.00

(e) 0.0313
6. How many moles of glucose should be added to 450 g of water to prepare 0.300 m glucose solution? 

(a) 0.300 mol

(b) 1.50 mol

(c) 0.667 mol 
(d) 0.135 mol


(e) 2.92 mol

 7. How many moles of sodium sulfate should be added to 1750 g of water to prepare 0.0500 m Na2SO4(aq)? 
(a) 0.0500 mol

(b) 3.50 mol

(c) 0.286 mol 
(d) 0.0875 mol


(e) 7.04 mol

8. What is the molality of a solution prepared by dissolving 15.1 g KNO3 in 250 g of water? 

(a) 0.598 m
(b) 0.0604 m
(c) 0.0374 m
(d) 1.67 m
(e) 3.78 m
9. The mole fraction of glucose in an aqueous solution is 0.200. Calculate the molality of glucose. The molar mass of glucose is 342 gmol-1. 
(a) 13.9 m
(b) 2.92 m
(c) 55.6 m
(d) 0.200 m
(e) 2.42 m
10. Henry’s constants (Matm-1) for CO2(g), He(g), Ar(g), N2(g), and O2(g) are 2.3 x 
10-2, 3.7 x 10-4, 1.5 x 10-3, 7 x 10-4, and 1.3 x 10-3, respectively, in water at 20°C. Which gas would be least soluble at a pressure of 25 atm? 
(a)  CO2(g)

(b) He(g)

(c) Ar(g)

(d) N2(g)

(e) O2(g)
11. The solubility of gases decreases with increasing temperature because 

(a) ∆HH is endothermic 

(b) ∆HH < ∆HL 

(c) ∆HL = ∆HH 

(d) ∆HL is endothermic 

(e) ∆HL = O and ∆HH is always exothermic 

12. Calculate the vapor pressure at 80°C of a solution prepared by dissolving 0.030 moles of glucose in 100 g of water. The vapor pressure of water at 80°C is 
355  torr. 
(a) 765 torr

(b) 355 torr

(c) 760 torr

(d) 353 torr

(e) 357 torr

13. A 1.0 m aqueous solution of glucose boils at 100.51°C. What is the boiling point elevation of a 1.0 m aqueous solution of Al2(SO4)3? 


(a) 0.51°C

(b) 2.55°C
(c) 1.53°C
(d) 1.02°C 

(e) 0.26°C

14. The addition of 125 mg of caffeine to 100 g of cyclohexane lowered the freezing point by 0.13 K. Calculate the molar mass of caffeine. [The kf for cyclohexine is 20.1 Km-1.] 

(a) 4810 gmol-1
(b) 481 gmol-1
(c) 193 gmol-1
(d) 19.3 gmol-1
(e) 47.8 gmol-1
15. Calculate the freezing point of a 3.5 m aqueous solution of ethylene glycol, HOCH2CH2OH. [The kf, for water is 1.86 Km-1.] 

(a) —13°C 
(b) —1.9°C 
(c) —6.5°C 
(d) —0.53°C 
(e) need the kf for ethylene glycol to do the calculation.

16. The osmotic pressure of 0.25 g of the protein cytochrome c in enough water to produce 50 mL of solution was measured as 1.52 kPa at 25°C. The molar mass of cytochrome c is  

(a) 8000 gmol-1
(b) 79 gmol-1
(c) 79000 gmol-1
(d) 4000 gmol-1
(e) the osmotic pressure constant is required to do the calculation.

17. Calculate the molality of a solution prepared by adding 50.0 g NaCl to 125 g water. 
(a) 107 m
(b) 0.856 m
(c) 0.400 m
(d) 6.84 m
(e) 0.107 m
18. How many grams of CaCl2 must be added to 100 g water to give an “effective molality of particles” of 1.80 m?
(a) 66.6 g

(b) 18.0 g

(c) 3.33 g

(d) 2.22 g

(e) 6.66 g

19. The mole fraction of ethylene glycol, HOCH2CH2OH, in a mixture of equal masses of ethylene glycol and water is 
(a) 0.225

(b) 0.775

(c) 0.290

(d) 3.45

(e) 0.450

20. Calculate the vapor pressure of a mixture of benzene and toluene in which the mole fraction of benzene is 0.650 at 25°C. At 25°C the vapor pressure of benzene is 94.6 torr and that of toluene is 29.1 torr. 

(a) 61.5 torr

(b) 124 torr

(c) 80.4 torr

(d) 71.7 torr

(e) 52.0 torr

21. Calculate the mole fraction of water in 6.00 m aqueous glucose solution. 

(a) 0.0974

(b) 0.903

(c) 0.108

(d) 0.0556

(e) 0.805

22. Which of the following 1.0 M solutions contains the most particles.

(a) potassium chloride

(b) calcium sulfate

(c) glucose

(d) sodium sulfate

(e) ethylene glycol

23. Calculate the mole fraction of Cl—(aq) in a solution prepared by dissolving 0.100 moles of calcium chloride in 100 g of water.

(a) 0.0174

(b) 0.0341

(c) 0.0512

(d) 0.200

(e) 0.949

24. Calculate the molality of sucrose, C12H22O11, in a solution prepared by dissolving 0.100 moles of sucrose in 200 g of water.

(a) 1.25 m
(b) 2.50 m
(c) 0.100 m
(d) 0.500 m
(e) 0.0091 m
25. In order to calculate the molality of 1.00 M glucose(aq), the 

(a) molar mass of glucose is required.

(b) volume of the solution must be known. 

(c) mole fraction of glucose must be given.

(d) density of the solution must be known.

(e) molar mass of water is required.

